I. Introduction
Colon carcinoma is the second common cause of death worldwide and third most commonly diagnosed, the ratios is expected to increase up to 60% by 2030 [1] . The common symptoms of colon cancers included alteration in bowel habit, rectal bleeding, abdominal pain and weight loss [2] . Thecharacterization and isolation of colon cancer cells may help to devise novel diagnostic and therapeutic procedures [3] . The therapeutic strategies currently available for colon cancer treatment are surgery, chemotherapy, and radiotherapy.Pre-clinical studies showed that tumours induce the developing of new vessels from the surrounding vasculature, this process is vital for the growth of tumours;therefore it was hypothesised that the inhibition of angiogenesis could suppress tumour growth in humans. It was reported that anti-angiogenetic drug is an efficient therapy for eliminating colon cancers [4] . Men younger than age 50 are at higher risk for colon cancer. Coumarin is naturally synthetized phenolic compounds by the plant as an efficient chemical defence system against traumatic injury, microorganism invasion and insect damage. Also it has beneficial effects on human health, such as reducing the risk of cancer, cardiovascular diseases, diabetes, and brain diseases [5] . It possessed fused benzene and α-pyrone rings, which are considered as the basic molecules of several families of derivative. Moreover, coumarin considers the parent molecule of warfarin, which acts as vitamin K antagonist, Warfarin is clinically used as an anticoagulant andit is widelyused as a rodenticide [6] . Biocompatibility study of coumarin derivatives is necessary to discover and determine their therapeutic effect and toxicity level. The different toxicity value of the coumarin can be related to the presence of different hydroxyl group in its structures. A substitutions can occur at any of the six available sites of the basic coumarin nucleus to increase its multiple biological properties [7] .Coumarincompounds containing thiazole ring system are known to possess several pharmacological properties, such as analgesic, anticonvulsant, anti-parasitic, anti-inflammatory, antibacterial and herbicidal [8] . Coumarin and its derivatives are well distributed in nature, they exhibit a broad pharmacological profile, including antioxidant, anti-inflammatory, anticancer properties and the scavenging activity [5, 9] . Tumors employed angiogenesis to generate the vascular blood capillaries from pre-existing vessel needed for nutrients and oxygen supplements.Many cancer drugs aimed to inhibit tumor angiogenesis through molecular targets, intracellular signaling pathways and inhibiting multiple cell types. The angiogenesis inhibitors may directly inhibit target endothelial cells and avoid their capability to proliferate, disturb the production of angiogenic factors and inhibited angiogenesis signalling pathways, some other anti-angiogenic agents are nonspecific or with unknown mechanism [10] .Some new synthesized coumarin derivatives displayed appreciable anticancer against leukemia, colon cancer and breast cancer cell lines [11] and anti-angiogenesis activities [12] . Tube formation assay have been used as a useful tool for the evaluation of cancer angiogenesis.Tube formation occurs quickly. The endothelial cells beginning to align within 1 hr and lumen-containing tubules started to appear within 2 hr. Tubes can be visualized using a phase contrast inverted microscope. The number of branches, loops/meshes, or tubes length can be easily quantified as a measure of in vitro angiogenesis [13] . Ex vivoanti-angiogenesis assay first conducted usingrat aortic ring assay [14] .It is an ex vivo physiologically relevant assay with obvious advantages over other in vitro methods. It is relatively inexpensive and quick to perform, with many aortic ring available from few animal [15] . The anti-angiogenic potential ofCoumarincompound was studied in vitro and Ex vivo(aortic ring sprouting assay)the compound significantly inhibited the growth of the EAHY sprouts in dose dependent manner [16] .
II. Materials and Methods
All cell cultures and their reagents were procured from Gibco (USA). Phosphate buffered saline, trypsinwere procured from Sigma (Germany). MTT [3-(4,5dimethylthiazol-2-yl)-2,5diphenyl tetrazolium bromide] purchased from Sigma-Aldrich (USA). Dimethyl sulfoxide (DMSO) was procured from Fluka (USA).
The EAHY cell line, human colorectal carcinoma cell line HCT-116 and human hormone sensitive invasive breast cancer cell line MCF-7 were purchased from ScienCell (USA),human lung cancer cell line (A459) was purchased fromATCC (USA).EAHY and MCF-7 cells were maintained in DMEM (ESCO-BSC, Singapore). HCT-116 cells were maintained in RPMI,whereas A459 cells were maintained in F12K. The culture was in a humidified incubator at 37°C supplied by 5% CO 2 . All the cell culture work was conducted in a sterile condition using a Class II biosafety cabinet (ESCO, USA).
Chemical compound preparation
The synthesis and characterization of the pure thiadiazolecoumarin derivative compound was done in the organic synthesis laboratory.SCS.USM (Samina Khan Yusuf Zai, PhD Thesis, USM, 2015).Gas Chromatography-Mass Spectrophotometry (GC/MS) analysis was carried out. The compound was screened for its cytotoxic activities against cancer and normal cell lines. The TCD(4) compoundwith the following formula: . After 48 h of treatment, MTT solution prepared at 5 mg/mL in sterile PBS.Then the solution was added to each well andincubated at 37°C in 5% CO 2 for 4 h.The absorbance was measured by the TECAN microplate reader at the primary wave length of 570 nm and the reference wavelength was 620 nm. Each plate contained the negative control,the samples and the blank. DMSO (1% v/v) was used as the negative control. The assay was repeated three times, and the results were presented as a mean percent ofinhibition compared to the negative control ± SD (n=4).
Tube formation assay is an in vitro quantitative assay performed to evaluate the anti-angiogenic activity of the chemical compound and to confirm the ability of EAHY to form capillary-like structures on a matrigel matrix, where the cells adhere into the basement membrane, they start to migrate and differentiate to form tubes-network [17] .Briefly, the matrigel matrix was allowed to polymerizefor 45 min at 37°C in 5% CO 2 . EAHY were trypsinized and seeded in 100 μl of DMEM containing various concentrations of TCD(4) compound in triplicates. After 6 h, the tubular networks in the wells were formed and photographed by a digital camera (Leica, DC300, USA) which is connected to a light inverted microscope at 4X magnification. The quantitative estimation of tube formation inhibition was achieved by using the Scion Image analysis program to The rat aortic ring assay was performed following previous method by [18] with slight modifications. Briefly, thoracic aortas were excised from euthanized male rats, they were cross sectioned into small rings (of 1 mm in length) then each ring was seeded individually in 48-wells plate in 300 μL serum free M199 media supplemented with fibrinogen (3 mgml -1 ) and 5 mgml -1 aprotinin. Ten microliters of thrombin was added into each well and incubated at 37°C for 90 min to solidifyand to support embedding of the rings in the lower layer. A second layer (M 199 medium supplemented with 20% HIFBS, 0.1% έ-aminocaproic acid, 1% L-Glutamine, 2.5 μg ml -1 amphotericin B, and 60 μgml -1 gentamicin) was added into each well (300 μL/well) with various concentrations (5, 10, 20, 40, 80 and 160 μM) were used for calculating IC50 (median inhibitory concentration) of the active compound(TCD 4).Suramin and DMSO (1%) were used as positive and negative controls, respectively. On day four, the medium was replaced with a fresh medium containing the test materials. On day five, the micro vessels of the aortic rings were photographed using EVOS f1 digital microscope (Advanced Microscopy Group, USA) (40X magnification) and the length of blood vessels growth from the primary tissue was measured using Leica Quin software. All treatments were conducted with four replications and the results are presented as mean ± SD. The differences among groups were compared by a one-way analysis of variance (ANOVA) using GraphPad Prism6 and considered significant at p<0.05.The inhibition of blood vessels formation was calculated using the formula: % blood vessels inhibition= [1 -(A0/A)] × 100, Where; A0=distance of blood vessels growth in treated rings in μM, A=distance of blood vessels growth in the control in μM.
III. Results
The anti-proliferative activity of TCD (4)was tested againsttumour cell lines and one normal cell line using the MTT assay. The inhibitory concentrations (IC50) values were calculated for each cell line and the values are presented in Table 1 .The compound showed different cytotoxic activities, on colon cancer (HCT 116) (IC50=29.0 ± 1.9 μM ml -1 ) and it displayed poor cytotoxic activities against breast (MCF-7) cell line with (IC50 112.77 ± 4.22 μM ml -1 ) and lung cancer (A459) cell line with (IC50=104.53±2.27 μM ml -1 ), whereas it displayed a moderate cytotoxicity against human endothelial cells (EAHY) with (IC50 70.4 ± 1.8 μM ml -1 ). Table (1) shows thegraphical illustration of the dosedependent anti-proliferative effect of TCD(4) against tested cell lines. Data show in Figure 1 indicate that EAHY cells forms tube-like structure networks in a matrigel matrix within 6 h. Anti-angiogenic effect of thiadiazolecoumarin derivative compoundwas confirmed by studying the effect on differentiation of EAHYs on matrigel matrix. Treatment of EAHY with TCD(4) compound inhibited the growth factors induced differentiation in a dose-dependent manner. Compoundconcentrations with (35 and 70μM ml -1 ) reduced the area occupied by the network structures with inhibitory effect of 34.80 ± 12.86 and 42.40±12.09%, respectively. Whereas, the high concentration of TCD(4) compound140 μMml -1 showed 51.90 ± 5.08% of inhibition. Similarly, the positive control of Suramin was completely abrogated endothelial tube formation while the untreated EAHYcells showed obvious tubes formation on matrigelas a negative control. The 3D rat aortic ring assay was performed to quantify the anti-angiogenic potential of the chemical compound (thiadiazolecoumarin derivative 4)it was done by measuring the micro vessels sprouted from rat aortic rings. The experiment was carried out with six concentrations (5, 10, 20, 40, 80 and 160) , the obtained medium inhibitory effect (IC50) was 46.493μM ml -1 . The inhibition of micro vessels from explants rat aorta treated with the compound was significantly compared to the untreated micro vessels. Images show in Figure ( 2) indicatesthat the micro-vessels growth from the untreated aortic rings (0.5% DMSO) did not display any inhibitory effect. On the contrary, treatment with TCD(4)compound (Figure 3) shows the dose response curve of the compound on rat aortic ring assay and the concentration--activity curve of the compound. 
IV. Discussion
In this study, two angiogenesis platform were performed to assess the antiangiogenic effect of TCD(4).In vitro assay, EAHYs were used as a model cell line of angiogenesis because it forms the internal tubelike structure of the blood vessels.The result showed that TCD(4)compound has a slight cytotoxicity towards endothelial cells with IC50=70.3 ± 1.8μMml -1 . Subsequently, TCD(4) inhibited tube-like structure networks ina matrigel matrix in a dose dependent manner (Figure 1.0) ,during the last steps of angiogenesis, endothelial cells formed tubuleslike structure, where they adheres into the basementmembrane, then they migrate and differentiate to form tubes-network [2] .Thus, Inhibition of tube-like structures of endothelial cells explained a valuable approach of antiangiogenic potency of the compound on vascularization. Moreover, rat aortic ring assay was used in this study as ex vivo platform to evaluate the effects of thiazolecoumarin derivative compound on the growth of new blood vessels (Angiogenesis)from the explanted tissue. The results showed that TCD(4)perturbed the newblood vessels formation from rat aortic ring explants with IC50 46.493μM ml -1 .
In Vitro Anti-Angiogenic Activity and Anti- Subsequently, the results of the MTT assay on EAHYs and rat aortic ring assay suggest that the compound hasantiangiogenic effect and a slight cytotoxic activity on normal cells. Since angiogenesis is a process that is generally down regulated in the normal condition, the antiangiogenic approach of cancer therapy should be selective and nontoxic also may not lead to side effects even after prolonged exposure [3] . In this study, TCD(4)exhibited a dose dependent antiproliferativeactivity against colorectalcancercells.Moreover, the compound consideredantiangiogenic on tube formation andrat aortic ring assay.Several studies indicate that these compounds have promising capability to suppress certain types of cancer cells by inducing apoptosis pathways.Overall, the TCD (4) exhibits a significant activity against colorectal cancer cells through a mechanism that appears to involve angiogenesis suppression and the inducing of apoptosis.
V. Conclusion
In this study, we detected that the TCD(4)was found to exert significant anti-angiogeniceffects.The compound inhibited angiogenesis in vitro and Ex vivo by disrupting endothelial cell tube formation and vessel formation in ring assay,it was suggested that this compound may be a promising one for a chemotherapeutic treatment. More studies are in progress to investigate the toxicity profile of thiazole derivatives compounds and theanti-canceractivity.
